Summary. The long-term changes in plasma lipid composition and blood glucose, (3- 
phases 2 and 3.
This experiment demonstrated that feeding adult sheep ad libitum induces complex interrelationships between food intake and fattening state on the one hand and several blood substances on the other. Other experiments are needed to clarify these interrelationships.
Intrt',duction.
In a previous paper (Vandermeerschen-Doiz6 et al., 1982) These observations raised a question as to the existence of signals, transmitted via the circulation, to inform the central nervous system (particularly the hypothalamic ventromedial and lateral control system) of the amount of body fat reserves. Indeed, since the lipostatic theory of food intake control suggested by Kennedy (1950) , no study has clarified the nature of the circulating metabolites related to the amount of body fat and determining the long-term feeding behaviour of animals.
In order to orient our tests to discover these metabolites in adult sheep fed ad libitum over long periods of time, we thought it would be interesting to determine the changes in some blood factors as well as in food intake and body composition in these sheep.
The present paper studies the profiles obtained for The experimental design has been described previously (VandermeerschenDoiz6 et al., 1982) . During a pre-experimental period, 11 adult Suffolk ewes, housed in individual cages, received a maintenance diet composed of 300 g of hay and 500 g of a commercial mixture. Thereafter, they were divided into two groups. Three control sheep were fed a maintenance diet for 9 months and 8 experimental sheep received hay and concentrates ad libitum.
Food intake and body weight were measured and blood samples were taken every week ; body composition and fat biopsies were carried out every 4 weeks.
The blood lipids were analyzed according to a modified method of Christophe and Matthijs (1966 After densitometric reading, the bands were scraped off and methylation was achieved with benzine-methanol-sulfuric acid (100-200-10 figure 12 . During the prephase, the concentration (10 ± 5) was the same as in the control sheep. In phase 1 a progressive increase was observed for all the experimental sheep and the general mean reached a value of 24 + 11 1 yU/ml. Phase 2 had a general mean of 152 ± 230 wU/ml but the values fluctuated between 27 and 1 588 pU/ml. These fluctuations were still present in phase 3 (23-1 200 uU/ml). The general mean in phase 3 was 297 ± 340 w U / m l .
Discussion.
It was previously established that a relationship exists between food intake, body weight and body composition during long-term ad libitum feeding of mature sheep (Vandermeerschen-Doize et al., 1982) . The present study was designed to determine whether variations in plasma lipid components, blood glucose, p-hydroxybutyrate and insulin concentration would respond to changes in body weight and food intake.
Blood lipid distribution, determined by fluorescence quenching, showed only small modifications during the experiment, and the values in the ad libitum fed sheep were close to those of the control group fed a maintenance diet. We also observed previously that this lipid distribution was only slightly influenced by the nature of the food and the intake level (Bouchat et al., 19811 , by fasting (Bouchat et al., 1980) and by the time of day (Doizé et al., 1979) . Feeding and physiological conditions seemed to have no effect on blood lipid distribution.
Initially, plasma FFA concentrations were lower in the ad libitum fed sheep than in the control group ; this was followed by a gradual increase so that at the end of the experiment, both fat and lean sheep had about the same plasma FFA concentration. This pattern in the ad libitum fed sheep shows that increasing FFA concentration was associated with stable and high body fat content and a decline in food intake. In previous papers (Bouchat et a/., 1980 ; 1981) we confirmed the findings of other authors (GOnzel and Giesecke, 1974 ; Thompson et al., 1975 ; Thye et al., 1970) , demonstrating that fasting induces a rapid increase in the FFA concentration from the first day of fasting and that the concentration tends to stabilize after 5-6 days of fasting. Moreover, this concentration is influenced by the nature and the level of food offered (Bouchat et al., 1981) . Plasma FFA concentration is reduced when passing from a roughage to a concentrate diet and is further lowered with increasing level of intake. All these findings suggest that complex interrelations exist between plasma FFA concentration and dietary and physiological conditions. In man, Nestel et al. (1978) demonstrated that a reduced plasma FFA clearance in obesity induces an increase in plasma FFA concentration, probably related to impaired esterification in muscle and adipose tissue.
The fatty acid composition of the lipid fractions was comparable with that obtained previously (Bouchat et al., 1980 (Bouchat et al., , 1981 and analogous results were reported by Garton (1960) and Lindsay and Leat (1977) .
In The fatty acids of blood lipids, which change in the present study, were the same as those influenced by fasting (Bouchat et a/., 1980 (Bouchat et a/., , 1981 and by the nature of the diet and the level of food given (Bouchat et al., 19811. Changes in the food intake as a result of the fattening state had no effect on blood glucose concentration in the experimental sheep. The values remained very close to those of the control group throughout the test. In previous papers (Bouchat et al., 1980, 19811, we demonstrated that fasting had little influence on glycemia and that the level and the composition of the food had no effect on it. Thus, blood glucose concentration is of less metabolic importance in ruminants than in monogastrics.
In ruminants p-hydroxybutyrate, deriving from the hepatic metabolism of acetyl CoA and principally from volatile fatty acid transformation in the rumen wall, has an important metabolic function ; during fasting (Bouchat et al., 1980 (Bouchat et al., , 1981 and after feeding (Doizé et al., 1979) (De Jong, 1979 ; Kamalu and Trenkle, 1978 ; Nicholson, 1979 ). An increase of insulinemia occurs directly after feeding and low values are obtained during fasting (Bouchat et al., 1981) . Insulin infusion stimulates food intake and depresses plasma glucose concentration (Anika et al., 1980 ; Deetz et al., 1980 a, b ; Panksepp et al., 19751 
